pokeweed, all of which are susceptible to TMV. Such inhibition against TMV infection has been known in the juice extracted from pepper2,7). The nature of the inhibitors in these plants has not been determined, but Kuntz and Walker4) reported that spinach juice contains two kinds of inhibitors.
One is a small stable particle that withstands boiling and dialyzes through a cellophane membrane.
Another is an inhibitor against infection by TMV. The inhibitor has the nature of a protein which is destroyed by heating and is not dialyzed through a cellophane This paper reports a study on the inhibition of TMV by the juices obtained from several plants susceptible to TMV, and especially on the inhibitory action of juice from the Chenopodium album plant, which contains an inhibitor preventing remarkably the infection of TMV.
Materials and Methods
Leaves of Chenopodium album plants were collected from the field, and the other plants used in this experiment were grown in pots and were cultivated in a greenhouse . The expressed juices were obtained from the leaves macerated with distilled water of the same weight as the leaves. After the juices were stored in a refrigerator for 2 days they were clarified by low speed centrifugation. Two strains of TMV were used. The host range and properties have been reported previously in other papers9,10). The purified TMV was prepared by differential centrifugation8) from the juice of Samsun tobacco plants infected with each strain of TMV. The infectivity of TMV was measured by the local lesions produced on the inoculated leaves of N.
glutinosa or other indicator plants. For the heat treatments, the test juice was put into a thin glass tube with rubber stoppers at both ends and incubated in a water bath regulated at a given temperature for 10 minutes. A cellophane tube was used for the dialysis tests.
The juice was put into the tube and immersed in a large quantity of distilled water for 2 days. During the experiment the distilled water was changed several times. For the adsorption tests with activated carbon, Norit A was mixed with the juice.
After stirring the mixture the activated carbon was removed by filtration through a filter paper. From the results, it is considered that the inhibitor in the juice is unstable to high temperature, nondialyzable, and is rendered inactive by dilution 10-4 of the juice or by adsorption with activated carbon.
Results

Juices
II. The effect of hydrogen-ion concentration
The juice was kept at a given hydrogen-ion concentration for 2 days using N/10 HCl and NaOH. The inhibitory action of the juice was examined by the usual procedure after the juice was readjusted to pH7.0 and to a given volume. As shown in Table 3 , the inhibitory action of juice kept at pH1 or 2 was decreased, and was decreased still more when it was kept at pH 11 or 12. The juice kept at pH13 completely lost the inhibitory action. Ethanol was added to the juice to make 90% concentration, and the mixture was kept in the laboratory room for 1 or 2 days. After the added ethanol was removed by dialysis, the inhibitory action was examined by the usual procedure. As shown in Table 4 , no distinct change in the inhibitory action was found in the ethanol treated juices when they were compared with untreated juice which was diluted to the same quantity as the treated one.
A precipitate occurred after addition of ethanol to make a 50% or a 90% concentration of ethanol.
The precipitate was collected by centrifugation and it was resuspended in the original volume of distilled water after removal of the remaining ethanol by dialysis. The inhibitory action of the suspensions were examined by the usual procedure. As shown in Table 5 , the suspensions showed distinct inhibition identical with the untreated juice. A similar experiment was made on the precipitate obtained from the juice by adding ammonium sulfate to make 1/2 saturation.
The precipitate was collected by centrifugation and resuspended in the same volume of distilled water as the original juice after the remaining ammonium sulfate was removed by dialysis.
The suspension inhibited similarly the infection of TMV as shown in Table 5 . However, the inhibitory action was somewhat less than that of the untreated juice. IV. Recovery of infectivity by dilution of the mixture of TMV and the juice
The mixture of TMV and juice was diluted with distilled water in order to determine whether the infectivity of TMV in the mixture was recovered or not.
The mixture was diluted with distilled water to a given concentration and, as the control, the TMV suspension added to distilled water instead of the juice was likewise diluted with distilled water. The infectivity of the diluted mixture was compared with that of the control using N. glutinosa plants.
The results are shown in Table 6 . The inhibitory action was gradually reduced with the increase in dilution.
The mixture diluted with 2048 times distilled water showed no distinct inhibition . was inoculated on all surfaces after given intervals. As shown in Table 7 , it was found that the inhibitory effect of the treated leaves decreased with the number of days elapsed after the treatment. Further, the inhibitory action of the juices extracted from the leaves treated with the juice was examined in the usual way by inoculating with the mixture of the extracted juice and TMV. The same plant from which the juice was extracted was used as the test plant. The Table 7 . The inhibitory effect of leaves previously treated with the juice Table 8 The inhibitory action of juice extracted from the treated leaves results are shown in 
